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NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH 
IT  IS  RECOGN I ZEO  THAT  CERTAIN  POR¬ 
TIONS  ARE  ILLEGIBLE,  IT  IS  BEING 
RELEASED  IN  THE  INTEREST  OF  MAKING 
AVAILABLE  AS  MUCH  INFORMATION  AS 
POSSIBLE. 


IN  RCRLT  REFER  TO 

NAPEN-N 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D  A  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  ISIOS 


15  jui.  rsa 

Honorable  Brendan  T.  Byrne 
governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Cranes  Lake  bam  in  Gloucester 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
X  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
\  condition  is  given  in  the  front  of  the  report. 

V 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Cranes  Lake  Dam,  initially  listed  as  a  "high" 
hazard  potential  structure,  but  reduced  to  a  "significant"  hazard  potential 
structure  as  a  result  of  this  inspection  is  judged  to  be  in  good  overall 
condition.  The  dam's  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  86  percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause 
the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood).  To  ensure  adequacy  of  the  structure,  the  following 
actions,  as  a  minimum  art  reconsnended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  one  year  from  the  date  of  approval  of 
this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  one  year  from  the  date  of  approval  of  this  report,  the 
following  remedial  measures  should  be  completed: 

(1)  The  downstream  slopes  of  the  embankment  should  be  further 
protected  with  seeding  and  sodding  and  the  sloughed  areas  refilled. 

(2)  Provide  slope  protection  to  the  embankment  areas  at  the  rear 
faces  of  the  downstream  wingwalls. 

(3)  Remove  trees  on  the  downstream  embankment  lace. 


(4)  Rebuild  the  dam  crest  near  the  southwest  abutment. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 

»  » 

(5)  The  owner  should  develop  an  emergency  action  plan  outlining 
actions  to  be  taken  by  the  operator  to  minimize  downstream  effects  of  an 
emergency  at  the  dam  and  establish  a  downstream  warning  system. 

(6)  The  owner  should  develop  written  operating  procedures  and  a 
periodic  maintenance  plan  to  ensure  the  safety  of  the  dam. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Florio  of  the  First  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely, 


-  Of/xfj 


*  i _ 


1  Incl 
As  stated 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O' Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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CRANES  LAKE  DAM  (NJ00444) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  30  November  1979  by  Louis  Berger  and  Associates 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection  performed 
in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

Cranes  Lake  Dam,  initially  listed  as  a  "high"  hazard  potential  structure, 
but  reduced  to  a  "significant"  hazard  potential  structure  as  a  result  of 
this  inspection  is  judged  to  be  in  good  overall  condition.  The  dam's 
spillway  is  considered  inadequate  because  a  flow  equivalent  to  86  percent  of 
the  Spillway  Design  Flood  -  SDF  -  would  cause  the  dam  to  be  overtopped. 

(The  SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum  Flood).  To 
ensure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum  are 
recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  one  year  from  the  date  of  approval  of 
this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  one  year  from  the  date  of  approval  of  this  report,  the 
following  remedial  measures  should  be  completed: 

(1)  The  downstream  slopes  of  the  embankment  should  be  further 
protected  with  seeding  and  sodding  and  the  sloughed  areas  refilled. 

(2)  Provide  slope  protection  to  the  embankment  areas  at  the  rear 
faces  of  the  downstream  wingwalls. 

(3)  Remove  trees  on  the  downstream  embankment  face. 

(4)  Rebuild  the  dam  crest  near  the  southwest  abutment. 

(5)  The  owner  should  develop  an  emergency  action  plan  outlining 
actions  to  be  taken  by  the  operator  to  minimize  downstream  effects  of  an 
emergency  at  the  dam  and  establish  a  downstream  warning  system. 

(6)  The  owner  should  develop  written  operating  procedures  and  a 
periodic  maintenance  plan  to  ensure  the  safety  of  the  dam. 


APPROVED: 


/  r  /  *(C 

'Tames  "(TT^on 

Colonel,  Corps  of  Engineers 
Di  si  riel  Ellgi  neer 
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DATE: 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: _ Cranes  Lake  Dam  Fed  ID#  00444 


State  Located _ New  Jersey _ 

County  Located _  Gloucester _ 

Coordinates _  Lat.  3937.3  -  Long.  7  4  55.7 

Stream  Hospitality  Branch  of  Great  Egg  Harbor  River 
Date  of  Inspection  30  November  1979 _ 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Cranes  Lake  Dam  is  assessed  to  be  in  an  overall  structurally 
good  condition  except  for  a  portion  of  unprotected  dam  crest 
near  the  right  abutment.  It  is  recommended  to  be  downgraded 
from  a  high  hazard  to  a  significant  hazard  category. 
Overtopping  of  the  dam  would  not  greatly  increase  the  danger 
of  loss  of  life  or  property  damage  as  the  downstream 
floodplain  is  uninhabited.  No  detrimental  findings  were 
revealed  to  warrant  further  engineering  studies  except  in 
view  of  the  spillway  capacity,  more  detailed  hydraulic 
studies  are  required  by  Corps  of  Engineers  criteria. 
Recommended  remedial  actions  to  be  undertaken  in  the  future 
as  part  of  a  regular  maintenance  program  include  1)  rebuild 
the  unprotected  dam  crest  east  of  the  spillway  and  2)  remove 
selected  trees  and  dead  root  systems  along  the  slopes  and  3) 
provide  slope  protection  along  the  rear  faces  of  the 
spillway  wingwalls.  This  dam  has  an  inadequate  spillway, 
being  able  to  accommodate  86%  of  the  0.5  PMF  spillway  design 
f lood . 


Rudolph  Wrubel 
Vico  President 
Louis  Berger  &  A: 


sociates,  Inc, 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves¬ 
tigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  CRANES  LAKE  DAM  FED  I .  D.  #NJ  00444 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  Contract  FPM-36  between  Louis 
Berger  &  Associates,  Inc.  and  the  State  of  New 
Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The 
State,  in  turn,  is  under  agreement  with  the  U.S. 
Army  Corps  of  Engineers,  Philadelphia  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Cranes 
Lake  Dam  and  appurtenant  structures,  and  to 
determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Cranes  Dam  (aka  Coles  Mill  Road  Dam)  is  a  610  foot 
long  curvilinear  earth  structure  with  an 
average  crest  width  of  12  feet  and  a  maximum  height 
of  embankment  of  11  feet.  The  embankment  is  an 
enlargement  of  a  earlier  cranberry  bog  dike  and 
contains  a  steel  sheeted  spillway  near  the  center 
of  the  embankment.  The  three-sided  drop  inlet  is 
20  by  25  feet  and  discharges  under  a  timber  bridge 
on  the  dam  crest  and  then  thru  a  County  owned 
culvert  about  60  feet  downstream. 

b.  Location 

Cranes  Dam  is  built  across  the  Hospitality  Branch 
of  the  Great  Egg  Harbor  River  and  is  approximately 


700  feet  due  south  of  the  intersection  of  the  Black 
Horse  Pike  (U.S.  Route  322)  and  Coles  Mill  Road 
(Route  538).  It  is  about  2.7  miles  west  of  the 
intersection  point  of  Camden,  Atlantic  and 
Gloucester  Counties  and  is  located  in  the  Township 
of  Monroe  in  the  latter  county,  roughly  one  half 
way  between  the  hamlets  of  Cecil  and  Berryland  on 
Black  Horse  Pike. 

Size  Classification 

The  maximum  height  of  the  dam  is  11  feet  and  the 
maximum  storage  is  estimated  to  be  319  acre-feet. 
Therefore  the  dam  is  placed  in  the  small  size 
category  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams  (storage  less  than 
1000  acre-feet  and  height  less  than  40  feet). 

Hazard  Classification 

Based  on  the  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a  failure,  excessive 
damage  could  occur  to  a  single  downstream  property 
together  with  the  potential  for  loss  of  a  few 
lives,  the  dam  is  classified  as  a  signif icant 
hazard.  Although  the  floodplain  is  basically 
undeveloped,  immediately  downstream  there  is  a 
house  whose  elevation  is  below  that  of  the  dam 
crest.  Further,  the  profile  of  Coles  Mill  Road  is 
several  feet  below  the  dam  crest. 

Ownersh ip 

The  dam  is  owned  by  Mr.  Frank  M.  Crane,  R.D.  #4, 

Box  117  Wil 1 iamstown ,  N.J.  08094. 

Purpose  of  Dam 

The  dam  impounds  an  artificial  lake  which  is  used 
solely  for  recreational  purposes. 

Design  and  Construction  History 

Little  is  known  of  the  dam's  early  history. 
Discussions  with  the  owner  revealed  that  the  dam 
was  breached  in  the  vicinity  of  the  spillway  during 
hurricane  Doria  in  August  1971.  Shortly  thereafter 
plans  were  prepared  to  replace  an  earlier  timber 
spillway  with  a  three-sided  steel  sheet  piling 
overflow.  The  specifications  and  drawings  for  the 
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reconstruction  work  were  prepared  by  Mr.  James  W. 
Stingel  of  the  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service.  The  reconstruction  was  given 
final  approval  by  the  Department  of  Environmental 
Protection,  Division  of  Water  Resources  in  April 
1973. 

h.  Normal  Operating  Procedures 

The  spillway  is  operated  and  maintained  by  Mr. 

Frank  Crane,  owner  of  the  Hospitality  Creek  Camp 
Grounds  which  are  situated  around  the  impoundment. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  for  Cranes  Lake  is  14.2  square 
miles . 

b.  Discharge  at  Dam  Site 

Spillway  capacity  at  maximum  pool  (top  of  dam) 
elevation  -  1888  cfs.  No  discharge  records  are 
available  at  this  site. 

c.  Elevation  (Ft.  above  MSL) 

Top  of  dam  (max.  pool)  -  91.25 
Recreation  Pool  (spillway  crest)  -  87 
Streambed  of  centerline  of  dam  -  80.2 

d.  Reservoir 

Length  of  maximum  pool  -  4500  feet 
Length  of  recreation  pool  -  1300  feet 

e.  Storage  (acre-feet) 

Maximum  pool  (top  of  dam)  -  319 
Recreation  pool  -  95 

f.  Reservoir  Surface  (acres) 

Maximum  pool  -  105 
Recreation  pool  -  19 
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Dam 


Type  -  Earth  embankment  with  steel  sheet  piling 
spillway 

Length  -  610  feet 
Width  -  12  feet 
Height  -  11  feet 

Side  Slopes  -  D/S  varies  (2  to  1  H:1V);  U/S  2H:1V 

Diversion  and  Regulating  Tunnel  -  None 

Spillway 

Type:  Three-sided  narrow  crested  weir 

Length  -  70  feet  (effective  length  -  69.5  feet) 
U/S  Channel  -  main  lake  reservoir 
D/S  Channel  -  natural  stream  channel 

Regulating  Outlets 

Type  -  2  -  3'  x  3'  ARMCO  slide  gates 
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SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN 

The  design  information  available  for  review  were  the 
1971-2  construction  plans  for  the  spillway  (see  Figures 
2  and  3).  The  design  was  undertaken  by  Mr.  James  W. 
Stingel,  P.E.  Ass't  State  Conservation  Engineer  of  the 
U.S.  Department  of  Agriculture.  It  is  unknown  to  what 
capacity  the  steel  sheeting  was  driven  but  the  overall 
design  appears  to  be  quite  conservative  and  follows 
accepted  standard  practices.  The  steel  section  is  U.S. 
Steel  MP  115. 

2.2  CONSTRUCTION 

Nothing  is  known  about  the  construction  except  the  1972 
work  was  placed  over  an  earlier  cranberry  bog 
embankment  which  was  approximately  4  feet  below  present 
crest.  The  construction  is  a  part  of  a  series  of 
recreation  dams  along  the  Hospitality  Branch. 

2.3  OPERATION 

Records  indicate  that  the  spillway  has  operated 
satisfactorily  as  designed  since  the  1972  installation. 

2.4  EVALUATION 


a.  Availability 

In  view  of  the  size  and  hazard  classification  it  is 
felt  that  sufficient  engineering  data  is  available 
except  for  the  geotechnical  composition  of  the 
embankment . 

b.  Adequacy 

The  original  plans  reveal  that  the  spillway  was 
conservatively  designed  and  from  the  results  of  the 
field  inspection,  is  built  in  accordance  with  the 
design  plans. 

c.  Validity 

Based  on  field  observations,  the  validity  of  the 
1972  design  plans  is  not  challenged  but  further 
investigations  would  be  required  in  the  future  to 
assess  the  permeability  of  the  embankment  and  its 
longterm  stability  (see  section  7). 
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d.  Geotechnical  Aspects 


This  dam  is  located  along  the  southeastern  edge  of 
the  recently  created  reservoir  where  the  general 
ground  surface  characteristics  are  low  and 
undulating  and  are  situated  within  a  wide,  shallow, 
swampy  stream  area,  characteristic  of  this  region. 
The  surficial  soils  are  a  combination  of  recent 
alluvial  deposits,  silt  and  sand,  and  highly 
organic  layers.  Underlying  these  two  soils  are  the 
stratified  deposits  of  marine  origin,  known  as  the 
Cohansey  Sand,  a  uniform  medium  to  coarse  quartz 
sand  with  silty  layers  commonly  interbedded .  Due 
to  the  low  level  terrain,  the  drainage  conditions 
for  most  of  the  surrounding  area  are  poor.  Depth 
to  bedrock  is  greater  than  100  feet.  No  boring  data 
was  indicated  on  the  design  plans. 
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SECTION  3  -  VISUAL  INSPECTIONS 


3.1  FINDINGS 

a.  General 

Visual  observations  were  conducted  by  the 
inspection  team  on  November  30,  1979.  The 
reservior  level  was  several  inches  above  spillway 
crest  and  flowing  freely.  Most  of  the  exposed 
surface  soil  and  surrounding  terrain  was  in  a 
frozen  condition.  Near  the  left  end  of  the 
embankment  there  is  a  bathing  area  which  is 
surrounded  by  a  submerged  wooden  baffle  which 
maintains  the  water  surface  within  the  bathing  area 
several  inches  above  the  normal  recreation  crest 
elevation  (the  purpose  of  this  is  for  stabilizing 
the  quality  of  water  within  the  bathing  area  on 
order  of  the  State  Department  of  Health). 

b .  Dam 

The  embankment  is  topped  by  an  improved  sand  and 
gravel  maintenance  road  and  is  fairly  level  and 
well  maintained.  As  previously  stated,  it  is  an 
enlargement  and  raising  of  an  earlier  cranberry  bog 
dike.  The  side  slopes  are,  for  the  most  part, 
uniformly  sloped  and  are  covered  with  a  substantial 
stand  of  grass.  There  is  some  minor  erosion  and 

1  sloughing  along  the  downstream  backslopes  and 

several  8  to  12  inch  trees  in  the  lower  portions  of 
the  slope.  It  v as  observed  that  the  pavement  of 
Coles  Mill  Road  is  slightly  below  the  recreation 
lake  level  and  acts  as  a  secondary  berm  in 
stabilizing  the  main  embankment.  Due  to  the  flat 
terrain,  the  exact  location  of  the  abutment  zones 
is  very  indefinite.  As  the  soils  in  this  area  are 
predominantly  coarse  to  fine  sand  with  little  silt 
and  clay,  moderate  seepage  was  observed  but  because 
most  of  the  lake  (except  the  bathing  area)  is 
between  3  and  5  feet  deep,  there  is  little  concern 
regarding  this  modest  infiltration.  There  is 
some  ponding  between  the  two  embankments  to  the 
right  of  the  spillway  but  this  is  caused  in  part  by 
a  small  recreation  waterwheel  (within  the  lake)  and 
its  small  outlet. 
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c.  Appurtenant  Structures 


The  timber  bridge  and  steel  sheeting  spillway  are 
in  satisfactory  condition  and  comply  with  the 
design  plans  prepared  by  the  Soil  Conservation 
Service.  The  sheeting  is  driven  plumb  and 
properly  interlocked.  There  is  minor  erosion 
around  the  downstream  wingwalls  which  can  be 
easily  repaired  during  the  annual  maintenance 
operation.  The  10  inch  concrete  invert  slab  could 
not  be  observed  due  to  the  depth  of  flow  but 
appears  level. 

d.  Reservoir 

Crane's  Lake  has  a  well-defined  shoreline  which  is 
heavily  wooded  with  secondary  growth  except  the 
cleared  areas  which  are  used  for  summer  camping  and 
recreational  purposes.  The  lake  appears  well 
maintained  and  clear  of  debris.  The  bathing  area 
is  spring  fed  which  help  ...aintain  its  higher  water 
elevation.  Upstream  from  the  reservoir,  there  is  a 
large  swampy  area  before  reaching  Timber  and  Vic¬ 
tory  Lakes,  over  one  mile  upstream. 

e.  Downstream  Channel 

Hospitality  Branch  flows  unimpeded  about  2500  feet 
southeast  after  leaving  the  dam  where  it  passes 
under  Coles  Mill  Road  in  a  County  culvert  (No. 
9-P-2,  built  in  1934).  This  structure  has  an  open¬ 
ing  of  approximately  5  by  23  feet  and  appears  to  be 
slightly  less  than  adequate  for  the  design  storm 
criteria  presented  hereinafter.  There  is  one  low- 
lying  house  to  the  right  of  the  downstream  channel 
within  the  probable  flood  plain.  The  low  water 
channel  is  clear  and  varies  between  15  and  25  feet 
wide  and  flows  southeast  2500  feet  into  Diamond 
Lake  (NJ  00445),  a  low  hazard  category  impoundment. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


Operational  procedures  are  conducted  by  personnel  from 
the  owner's  maintenance  staff.  The  sluice  gates 
are  reportedly  operable  although  they  have  not  been 
utilized  recently.  Since  the  lake  is  used  only  for 
seasonal  recreational  purposes  and  the  sluice  gate 
capacity  is  small  when  compared  to  the  spillway 
capacity,  there  is  little  occasion  to  attempt  to 
control  the  lake  level  by  use  of  the  gates. 


4.2  MAINTENANCE  OF  DAM 


The  dam  is  maintained  by  the  maintenance  personnel  on 
an  as-needed  basis.  Informal  inspections  are  conducted 
after  major  storms  and  seasonally  as  required.  A 
groundskeeper  maintains  the  shoreline  and  abutment 
zones  adjacent  to  the  spillway. 


4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  only  operating  facilities  are  the  two  36"  Armco 
slide  gates  located  in  the  drop  inlet  forward  wall. 
These  are  periodically  inspected  and  maintained  but  as 
previously  stated,  are  not  employed  on  a 
day-to-day  basis. 


4.4  DESCRIPTION  OF  WARNING  SYSTEM 


No  warning  system  exists  except  for  monitoring  by  the 
owner  and  his  personnel  together  with  municipal  police 
during  major  storms. 


4.5  EVALUATION 


The  existing  operational  and  maintenance  procedures  and 
safeguards  during  major  storms  are  considered  adequate 
for  the  following  reasons: 


1) 


The  downstream  channel  apparently  experiences  high 
backwater  from  downstream  constrictions  which 
essentially  diminishes  the  dam's  function  to  one 
of  a  submerged  weir  although  there  are  no  recent 
instances  of  Coles  Mill  Road  being  overtopped. 


2)  The  owner  maintains  a  close  and  diligent  vigil  on 
the  condition  of  the  dam  and  its  day-to-day 
operation.  The  primary  purpose  of  the  lake  and 
dam  preclude  any  additional  operational  procedures 
other  than  those  now  in  practice.  However,  in 
compliance  with  current  Federal  directives,  the 
owner  should  develop  an  emergency  action  plan 
outlining  specific  actions  to  be  taken  by  his 
personnel  in  case  of  a  severe  storm  in  order  to 
minimize  possible  downstream  hazards. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

Based  on  the  criteria  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  Cranes  Lake  Dam  is 
small  in  size  and  is  placed  in  the  significant 
hazard  category.  Accordingly,  one  half  the 
probable  maximum  flood  (PMF)  was  selected  as  the 
design  storm  by  the  inspecting  engineers. 
Precipitation  data  was  obtained  from  Hydro¬ 
meteorological  Report  #33.  The  inflow  hydrograph 
and  reservoir  routing  were  calculted  utilizing  the 
HEC-1  computer  program.  The  discharge  for  the  SDF 
was  calculated  to  be  2200  cfs.  The  maximum  spill¬ 
way  capacity  is  approximately  1888  cfs  before 
overtopping  occurs  and  thus  can  accommodate  86%  of 
the  design  flood. 

b.  Experience  Data 

Records  indicate  that  an  earlier  timber  spillway 
was  washed  out  in  August  1971.  There  are  no 
reports  of  serious  overtopping  or  breaches  since 
the  reconstruction  undertaken  immediately 
thereafter . 

c.  Visual  Observation 

The  owner  reports  that  flow  over  the  weir  has  never 
exceeded  one  foot  in  recent  times.  The  redesign  by 
the  SCS  established  a  design  flow  of  1100  cfs  with 
a  1.25  foot  freeboard.  Hence,  the  maximum 
overtopping  capacity  is  sufficient  to  accommodate 
roughly  a  100  year  storm. 

The  spillway  and  paved  apron  appear  to  operate 
satisfactorily  but  there  is  evidence  that  the 
downstream  County  culvert  is  restricting  the 
discharge  and  slowly  enlarging  a  natural  stilling 
basin  between  the  dam  and  roadway  embankment.  The 
culvert  is  partially  silted  up  so  its  original 
invert  could  not  be  established. 

Additionally,  it  appears  that  a  slightly  lower 
section  of  the  crest  (near  the  right  abutment) 
could  possibly  function  as  an  auxiliary  weir  should 
the  flood  elevations  attain  such  crest.  This  was 
neglected  in  the  appended  analysis. 


11 


d.  Overtopping  Potential 


Reviewing  the  design  discharge  and  spillway 
capacity,  the  overtopping  potential  is  of  minor 
concern.  Due  to  the  poor  conditions  of  the  dam 
crest  in  the  area  near  the  right  abutment, 
breaching  could  occur  at  the  southwest  corner  where 
the  crest  is  roughly  one  half  foot  below  the 
average  dam  crest.  The  discharge  would  flow 
directly  into  the  area  of  abandoned  cranberry  bogs 
and  be  redirected  along  the  roadway  embankment  and 
gradually  back  to  the  culvert. 

Drawdown 


Drawdown  is  provided  by  the  two  Armco  steel 
gates  at  the  base  of  the  front  spillway  wall. 
Assuming  no  inflow  or  tailwater,  it  would  take 
approximately  25  hours  to  draw  down  the  reservoir 
from  the  normal  recreation  pool  elevation. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6 . 1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  observations 

Based  upon  the  field  inspection  of  existing 
conditions  and  the  single  source  of  design  plans, 
the  structural  stability  of  the  spillway  structure 
is  judged  to  be  in  a  good  overall  condition  but 
certain  sections  of  the  embankment  are  in  need  of 
regrading  to  be  brought  up  to  grade  and  slope.  The 
spillway  foundation  and  major  structural  elements 
are  believed  to  be  in  a  sufficiently  integral 
condition.  The  depressed  condition  of  the 
embankment  crest  near  the  right  abutment  and  the 
lower,  wooded  downstream  slopes  are  of  moderate 
concern  to  the  inspection  team,  but  if  remedial 
action  is  undertaken  within  the  next  few  years, 
these  areas  will  provide  satisfactory  performance. 
The  modest  seepage  is  of  no  concern  regarding  the 
structural  stability.  In  summary,  the  dam  is  in  an 
overall  satisfactory  condition  and  is  closely 
monitored  by  a  well-informed  owner. 

b.  Design  and  Construction  Data 

Although  no  hydraulic  or  structural  computations 
were  available,  the  review  of  the  record  plans 
indicate  that  the  steel  sheeting  spillway  and 
outlet  structure  were  conservatively  designed  and 
properly  sized. 

c.  Operating  Records 

No  records  are  available  but  the  dam  appears  to  be 
operating  satisfactorily.  There  are  no  known 
instances  of  recent  overtopping  where  any  serious 
damage  occurred. 

d.  Post  Construction  Changes 

The  only  post-construction  changes  have  been  the 
replacement  of  embankment  material  at  various  times 
and  the  yearly  seeding  to  maintain  and  protect  the 
sloped  surfaces. 
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e.  Seismic  Stability 

Cranes  Lake  Dam  is  located  in  Zone  1  and  due  to  its 
low  embankment  height  and  spillway  geometry,  has 
negligible  potential  vulnerability  regarding 
earthquake  loadings  as  it  is  statical  stable. 
Experience  indicates  that  dams  in  Zone  1  which 
have  adequate  factors  of  safety  under  static  loads 
will  be  satisfactory  to  resist  dynamic  loadings. 
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SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/PROPOSED 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

Subject  to  the  inherent  limitations  of  the  Phase  I 
visual  inspection,  Cranes  Lake  Dam  is  classified  as 
being  in  a  good  overall  structural  condition  but 
the  spillway  is  able  to  pass  only  86%  of  the  0.5 
PMF  spillway  design  flood.  The  dam  embankment  was 
built  of  unknown  composition  but  due  to  its  broad 
width,  compacted  crest,  grassed  slopes  and  modest 
likelihood  of  overtopping,  it  is  felt  to  be  of  a 
sufficient  impervious  condition  to  withstand  normal 
hydraulic  heads. 

b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I  inspection 
is  deemed  to  be  adequate  regarding  the  structural 
stability  of  the  dam.  However,  no  recent  surveys  or 
inspections  have  been  made. 

c.  Urgency 

No  immediate  urgency  is  attached  hereto  and  it  is 
recommended  that  the  remedial  measures  enumerated 
below  be  taken  under  advisement  in  the  future  as 
part  of  normal  maintenance. 

d.  Necessity  for  Further  Study 

Due  to  the  significant  hazard  classification  of  the 
dam,  its  good  overall  condition,  and  the  fact  that 
only  moderate  property  damage  is  foreseen  in  the 
event  of  a  failure,  further  engineering  studies  are 
deemed  unnecessary  except  regarding  the  hydraulics 
where  more  concise  establishment  of  the  design 
storm  is  required  by  current  Federal  dam  safety 
criteria . 

7 . 2  RECOMMENDATIONS/REMEDIAL  MEASURES 
a.  Recommended  Measures 

On  the  basis  of  visual  inspection  and  review  of  the 
attached  hydraulic  analyses,  improvements  to  the 
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present  spillway  are  not  warranted  until  the 
hydraulic  studies  mentioned  in  the  preceding 
paragraph  are  completed. 

The  downstream  slopes  of  the  embankment  could  be 
further  protected  with  seeding  and  sodding  and  the 
sloughed  areas  refilled.  Remedial  measures  to  be 
taken  under  advisement  include: 

1)  Provide  slope  protection  to  the  embankment 
areas  at  the  rear  faces  of  the  downstream 
wingwalls;  and 

2)  Selected  removal  of  the  trees  on  the 
downstream  embankment  face; 

3)  Rebuild  the  dam  crest  near  the  southwest 
abutment. 

O&M  Maintenance  and  Procedures 

In  the  near  future,  the  owner  should  develop 
written  operating  procedures  and  a  periodic 
maintenance  plan  to  insure  the  safety  of  the  dam. 
See  Section  4  for  recommendation  regarding  a 
warning  system. 
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November  1979 


Steel  sheet  piling  spillway 


November  1979 


View  Northeast  along  crest 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  D/\TA 


DRAINAGE  AREA  CHARACTERISTICS:  Drainage  Area  =  14.2  square  mile 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  +87.0  M.S.L.  (95  acre-It.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Not  Applicable 

ELEVATION  MAXIMUM  DESIGN  POOL : _ 

ELEVATION  TOP  DAM :  _ +91,25  M.S.L.  ^319  acre-feet) _ 

CREST: 


a. 

ElevaCion 

b. 

Tvne  Earth  embankment  with  steel  sheet  Dili no 

snillwav 

c . 

Width  Varies  (S' -20') 

d. 

Lencth  610' 

e  . 

Location  Spillover  . 
Number  and  Type  of 

150'  from  left  abutment 

f. 

(!ar»c  2-3  '  x3  '  Armco  Slide  Gates 

OUTLET 

WORKS : 

a. 

Tvne  Steel  sheetinq  narrow  crested  weir 

b . 

Location  150'  from 

left  abutment 

c . 

Entrance  inverts 

+87.0  M.S.L. 

d . 

Exit  inverts 

+81.75  M.S.L. 

e . 

Emergency  draindown 

facilities  2-3 'x3'  Armeo. 

Slide  Gates 

HYDROMETEOROLOGICAL  GAGES: 

None 

a. 

Type 

b. 

Location 

c . 

Records 

MAXIMUM  NON-DAMAGING  DISCHARGE •  1888  cfs 
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